Preparation of Pickering emulsions and colloidosomes with relatively narrow size distributions by stirred cell membrane emulsification.
Stirred cell membrane emulsification has been used to prepare Pickering emulsions and covalently cross-linked colloidosomes using poly(glycerol monomethacrylate) stabilized polystyrene particles as the sole emulsifier. Pickering emulsions of 44-269 μm in size can be prepared with coefficients of variation as low as 25%, by varying the emulsification parameters. The cell membranes consisted of 5 μm pores with a pore-to-pore spacing of 200 μm. Significantly more uniform emulsions are produced when these open pores are restricted to a narrow ring around the membrane surface. Increasing the oil flux rate through this annular ring membrane increases both the size and polydispersity of the resulting emulsion droplets. There was no evidence for a "push off" force contributing to droplet detachment over the oil flux range investigated. Increasing the paddle stirrer speed from 500 to 1500 rpm reduces the average droplet diameter from 269 to 51 μm while simultaneously decreasing the coefficient of variation from 47% to 25%. Any further increase in surface shear led to droplet breakup within the dispersion cell and resulted in a significantly more polydisperse emulsion. The Pickering emulsions reported here have much narrower droplet size distributions than those prepared in control experiments by conventional homogenization (25% vs 74% coefficients of variation). Finally, low polydispersity colloidosomes can be conveniently prepared by the addition of an oil soluble polymeric cross-linker to the dispersed phase to react with the stabilizer chains.